. Histograms for particle size distribution calculated by assuming the elliptical shape of the particles and calculating the effective diameter as de = (d2 × d1) 0.5 . Size distributions for the P50 and RP50 systems are shown in the main text. Table S1 . Diameters and specific area obtained by SEM analysis. Histograms can be found in Figure 3c ,d and Figure S1 .
Sample Effective Diameter (nm) Density (g/cm 3 ) Specific Area (cm 2 . Representative CV measurements showing the first five cycles in (a) for P50 (the system with the most pronounced decrease in activity) and (b) for RP25 (the system with the most stable activity). The electrodes were prepared using an ink containing AB carbon and oxide particles with a loading of 0.4 mgoxide/cm 2 disk on a glassy carbon electrode. All measurements were performed with O2-purged 0.1 M KOH supporting electrolyte at 10 mV/s and 1600 RPM. The voltage was corrected for electrolyte resistance. Figure S6 . Fits of the O-K pre-edge using Gaussians (black) and their sum (red) for the P-(a-c) and the RP-series (d-f), respectively. Fitting was performed in Origin 8.5 using the function "fitpeaks". Assignments of the peaks for the P-series have been done according to the ab initio calculations in reference [5] . The area and position of the shaded peak is correlated with OER activity in the main text. Figure S8 . Determination of the covalency factor by the procedure used herein compared to the method by Suntivich et al. [6] . Here, we used only the pre-peak at lowest energy (\\\ shading in a,d) and divided it by the number of 3d holes calculated using the Mn valence. On the other hand, Suntivich et al. 
